N-ethylmaleimide and mercurials modulate inhibition of the mitochondrial inner membrane anion channel by H+, Mg2+ and cationic amphiphiles.
Previously it has been shown that the mitochondrial inner membrane anion channel is reversibly inhibited by matrix Mg2+, matrix H+ and cationic amphiphiles such as propranolol. Furthermore, the IC50 values for both Mg2+ and cationic amphiphiles are dependent on matrix pH. It is now shown that pretreatment of mitochondria with N-ethylmaleimide, mersalyl and p-chloromercuribenzenesulfonate increases the IC50 values of these inhibitors. The effect of the mercurials is most evident when cysteine or thioglycolate is added to the assay medium to reverse their previously reported inhibitory effect (Beavis, A.D. (1989) Eur. J. Biochem. 185, 511-519). Although the IC50 values for Mg2+ and propranolol are shifted they remain pH dependent. Mersalyl is shown to inhibit transport even in N-ethylmaleimide-treated mitochondria indicating that N-ethylmaleimide does not react at the inhibitory mercurial site. However, the effects of N-ethylmaleimide and mersalyl on the IC50 for H+ are not additive which suggests that mercurials and N-ethylmaleimide react at the same 'regulatory' site. It is suggested that modification of this latter site exerts an effect on the binding of Mg2+, H+ and propranolol by inducing a conformational change. It is also suggested that a physiological regulator may exist which has a similar effect in vivo.